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(54) TAMPER-PROOF COMPUTER SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
system and a method on a PC for realizing a 
system capable of preventing static and dynamic 
analyses and alterations by a user of software 
that operates on a PC. 

SOLUTION: Two OSs being an OS1 that can be 
operated by a user and an OS2 that operates in 
the background are made to simultaneously 
operate on the PC. Audio-visual software 10 is 
prevented from being analyzed and tampered by 
the user 1 1 by operating the audio-visual 
software 10 on the OS2. Activation of the 
system and management of a key are also 
performed by using a hardware module 3. 
Furthermore, the OS1 indirectly accesses the 
OS2 by eliminating direct access from the OS1 
to the OS2 and allowing the OS2 side to refer to the OS2 reference area 9 of the 
OS1 side. 
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[0 0 0 6] S^PCfi, *Sffi<D^£f*oT^SA 
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Sr«ltS. tt»OSfWHP^D^5A»±OS#iattScU*: 
t^yWSte&W^X. — ^r<7>OS^>f>fl!l^i7)OScDp< 
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i&(Dmm itmm2ffl <nmtttmz. «t •? , 2 wi—i- 
h— ^^•^iUfB-rSo ii«2(flijT(i, =?■< -s$>\< 

-Srir^rSliSL/c^, h— ju&f?5 e h— 
/I'irJl, y 7 F ? x7?:3 Vt a-:?±rfflT^ 5 ,t 

[0014] v-^-xA^e®), ■>^.7 1 A-i' V^. 1 — T 

7"y 'tr— ->a yy 7 h <p*Tcoig.mw*i. ^^j-^y<D 
ttffl«F^r*ifwfc*ic:, pctisggLTib^-ra. ^a 

WSt^aWlcrtgC^W-^efe^^^^CB^ W<f4«r^g 
yuirll, fci:^{i, P C (Dtfe^g/K— K-^, IC 
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ASrPC<oy^y±Jc:o— KU KBE^n^5^ 5 ^^e 

ifyJ*t£i£) frm¥L,X^?3:\<^ t*mmi,tz±x\ -7 40 
OS 2#£*<DC/*^i*:7x^A4:^~ KxV 

itiu pcooy^y±-e«#i-^ 0 arwfttt, #os*4 
-rs 0 ±J4^*js^j:tbf4, $mmy7h$~T&nn 
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[0 0 2 1] K^T^trv^— yu£ LT I K 
K) ft£V>y A— ^yi^SotcoSrffl 

[00 2 2] Ji|BtftK-Ctt, = ^*r>yffl$m V7YV 

h^x7 t^igffl t# s t <oxh So 
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(7) P ClTfflO SM/n ^7 A 8 S ltOS2 
(D 2 o(DO S £Wt3rr So 1 2 (4 P C_h<0^ * y WtitX 

foVs enosi&wm-tzj^vmMi, 7?4os2^ 
tat^y^ym stosW7 > n^7A8co^^ 

y ««S:«f0 0 O S 1 t4^- KxV 2 0 4 a, 
tK— K2 0 5 x v>>^2 0 6^fIU O S 2 f4'^— K 

So t-V^^W 1 3t4«»OS*JW^c2^5A8^ 
*^ffeWJW&fif5r £MJ;<9, OSl x OS2<Opj# 

t mm<D$mmmz.£ 9 o s i . o s 2 *ow*^e>ai* 
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e r f a c e. WTU I hWt) S^^A5 04t 
^«JW^d^^A5 0 3JttA t«:tSS77^ 

[0 0 24|«SOS»l»7 p D^7A8lt 1-&CDPC 

miLX<DC?\j<o*'rx/=2.— y W9ji*«sftif 

[0 0 2 5] =&OSWMm«7 Kl/^^7 h> 
5) Sr#oTV^So W¥l 1 - 1 4 9 3 8 5#^«Hc 

o^Srffprti^it). {osm^x\tm^f 
X* 4v ><t 5 ^ * y WSatg^^^rfT 

S&l■&^PC_hT*»^$itS^^feS:^LTV^So * 
#><7}gyff£ LTJ4 X P C(7)^- K!>x7^ ^ a U-v^ 

[0 0 2 6] *HJS09lCl*5V^T. 20£DOS05^ - 
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7 F!)x71 0 £V^ofc^£;h,fc<ft^y:7 hr>mT 
^(c:^co*iJ^^fT5^»J^^^vA5 0 3 10 

ttEtSU I St'c^A 5 0 4 £0 S 1 ±t:«!i^$-fr 

*o o s i iio s 2 ^ y f »^#ir^ 4v a. 

[0 0 2 8] (OS 1 tOS 2m(Offi%) B4fc*t-J; 
W/n^7^5 0 l^OS 2*flS««9^rtSSr#flB 20 

as/n^As^ os 2^ffl-r^±is^-^r— 

y;M:OS lfoi|fc$>£OS 2#ffi^9^^t°>'>/L 
T*5< :tW^ iiftffl^a^ASO ims 2 

^7^ 5 0 1 liU I »P/b^7^5 0 4^OS2#fi 
«c9{cS#iXA/fcrtSSr=i^> K y ^ h 5 0 2i:Jt<8fc-r 

fottli. U I 0 4 irStirftoTl/^SilS 

fMfl?^o^9^5 0 atc-tco^T^KSrSJtiSN-o ft 
*d\ U I gB^a ^7^504 tfflBffl«1^^7A5 0 

[0 0 2 9] =3^>Ky^h5 0 2^fi N OS2_bT-i6 
^OW]»/n ^7A50 3 ^^®J^|C##ii/0fc 
OS l»^cD^^-^LTi/^^^^K^fo^, ®3 

flsLTv^ft^y 7 hr>air(D^^>- Kttftv^ k 

y^h5 0 2(;4V^vyKTfciltfs ?Mt^OS2 40 
U I ^ni/7A5 0 4(C?^r o UIS^d^7A50 

[0 0 3 0] 3<7>K!)^h5 0 2(Ortgtt % OS2± 

#p;/cr ^7A5 0 3 iSjESfc L/c i: # ^cOjgtd Lfcffi 
0 3 tt % J^Ti" 3 t # f-, ^^WBWHtP^n ^7^5 0 50 
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[0031] os 2ffiW>£>o s i fti]— coilffis, ffifgM 

^7^501 &&fflfflt?u ^7^5 0 3 
Mfl«S:S:tttt!K *<Offif«S:OS2*HHflfflgc9^#* 
il:frZt\c£r)ft? 0 OS1±WUI^p^7A50 
4tt, OS2#RH«i«9(Ort»S:#fla*f5ri:lc: < tOO 
S-2«[|36^<0»«SrSltftSo 

[00 3 2] *<Ditl<D$mfflb LT, S«iffil»^o^ 
A 5 0 3«l:fcW^ft3Ty Kii * h 5 0 2SrfJ«t, 
ilffi J/7A5 0 1 Ji s mfe^J#^n ^7^5 0 

3S^^> Ky ^ h 5 0 2 tit«rt*5 :tia 9 am 

co^|#$rfT5<t5(-LTtJ:u\ a^Kil^h 5 0 2 
tt. ^- Kr-V ^ ^ ft if ^IEtgSSI-«r-^fb^^yc^ 
T^^tvTl/^rt^S^LV\ Wll-085 

[0 0 3 3] K|)x7*v? a - 
gMWf ^ £ A/fiSR* * *tfc«ffa«fiBft if «: t 

*Sad*3lt58H6«i3 01 (private key) 
*Wd#«?f4^W|i3 0 2 S£^(04»Mi 

3 t % BBEy'n^.ASi:, IWRK/n^Al 9ir, 

^«3 0 9(^|StiLT^<o 

[0034] 3>^>y|ii img^ik^^i/yrtfe 

£^T<7}«^T-&3 0 «*PW«7r>r^3 0 5 irfl, 

^yT^ii 7ty7h^x7ti 8t(-i83s-r^ x 

"C&So ^-K!)x7^^-;U3jj:CPU3 0 7, ^ 
^ey 3 0 6. ^ir^iim^^^^^— *3 0 8&$f 

0>fctf>£r^»S6«4s)c3 0 9 tdfBlgLT*5V^X t>Sv\ 
[0 0 3 5] ^^K^^ T ^^^^ y ^ 3(0 ^g|5^^ y ^ 

K ^ 3c T^e v/n. — ju 3 rtcoit^— cor ^ ir ^ dgg LT 
n^vASSrPCco^^ey 1 2±{ci^ff U T^ir^L 

2*fcfi»^«BI^BB»3 1 OSrfflV^So l^liEcD^ 
I, IE Lttixtf^N— k $~7* is^—fr 3 JiuKSftWa 
SrT^-fe^LT^^y^ y$x.7\Z.m% U lEL<ftit 
^(^7 — ^ y-fe— i/&7? J £Xl,X%1zy7 b *>=r.7 
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[0 0 3 6] PC<7>®Sb^C*5lt^^— KiJxT*^ 
~yU3^<DT^1r;*te % K!)xT^v/rL- yU3fiig 
HE^a>/^A5^PCCO^^y 1 2±\zmis U BSE:/ 

[0 0 3 7] K^^T^e^n.— y^3^T^-fe 10 
K!>*T*v?3.— yU3rt(Offif«i:. *<OfflSRS:*9Wr 

[0 0 3 8] ifI7n^7Al 9(1, '<2 0 1^ 

b3yf/;m 7&tc\*y7 ht^rmi s&m^-r 

[0 0 3 9] KJx7*S?a- /U3#tC@W<Df&£ 

li3oin, m^-ityy v^^r^tz.\^^it^^^ 
mi 8(og»t«L*iffcfijffl-r*« /^-k**t*^=l 

— yU3S<DB*<^fi&«HB3 0 1, £HSHtt3 0 2Sr^Jffl-f 
^rtlCcfcoT, ^-K')x7^v ; a^3Si^^ 
Bff^&^tT^Vr^Sil 7ifc«y7 h£:*T«l 

[0 0 4 0] fcftTU ifI/D^7^19(C, 
3 0 1 tr/N— K^*r*^a.— yU3C0^gB^ttJ^afc 
ft^S:ffllL^:tli:«t!), 8S«3 0 1#a- 
K ^ x. T -vu 3 OtfUSf JLtB* * tt5 r t Co 
[00 4 1] /n— K^T^-v 5 ^— ;U3f:fclo<7VN— K 
£ x7^v J n-/U 3 \c±t£ L,fr±XCr>ffim&'&1t>Z><D-e 
tt*<* «IEfelca»(0^— K»*r*^=L-yP3Srffl 
V^TtSv\ Wiil K^x7^i/a- ;U3£r. 40 
X^J*&&®rtZ>tz.bb<D\tm (7-h7 P n^5A4, B 
^^7^5, S^IlT/n^Ai 9, W-^fb^-r 
A77^Sf«3 0 3) Srj#o/^K>>x7^^- 

/u3At^t;y7 h^^r&t^BS^-fk^v'rv^^Si 

«3 0 2, ^yf^in, yy h^rgii 
8, m^ny^^v^i 9. mu\nnyr^^3 0 5) 

$:«fO/N- K^T^tv^— /U3 BW2o(^it^:^ 

[0042] ^yfy7ii7, y:7 h^rsti so 50 
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^S&rffo-rv^N— K7x7^^-;U3B$: I C;*7 

-K<39<fc5fty J*—'<?jiW&\zrtZ>^hKi:*), 1-& 

[0 0 4 3] GKffSI) 3yf^«17iy7h!)x 
ii«7 p o^7Al 9^tf5o ifl/p^^l 9 

(i^yfyyii 7^7ciiy^ h^x7ti 8£. ffiffl 
tcte, iffl^n^Al 9tt«ffa«fiBlcJ:i?«S:fiiJ 

[0044] z<Dmm&mm-fz> zt\cxv, ^sn^rn 

6 0 ayfyym 7 i: y 7 h !>x7* 1 8ftlfWAl«f 
fayr-Oi-S 0 5£>^— K^air^e^a— yusMT^S 

[0 0 4 5] (^fAW^ h— M *H5S^J^^y 
ifif£PC$m?L2>ftU<<>?7*~x (usb, pc# 

SSL, Wl^ft: (CDROMfcif) fctett£*LT^S 
WMyx I — y 7 h^x71 4$rfflV^fT5o 
[0 0 4 6] H2t±^7M h~ ^7 7 h£;nT 

14<0M*>JTS>5 0 ^fA^y^h-/i/y7h^x 
T 1 4fi^iy^-7 1 A^>'^ /U^a^^i^2 2 1. 
B|r^t:^v 1 ^yr-r/i-2 2 2. 7^^;i*g2 2 3 
£rto 0 ^P^C^-xA-f F~/1/7d^7^2 2 lii 

7^2 2 2tt^#*fc«:SB»««^Wf^b*^r*5 9, 
SSOS*]«l7n^7A8, OS 2^*tbTS3 9. ^ 
BTfeixfio s l Sr&X/rivr feftv^ t^V ^^S^g 
2 2 3JL ^7 W ^ h«^y7 h !>x7 1 4 Jl^S 

4^BB|i3 0 2T^SE"5T6g(C^^nT^a o Lfc^o 

[0 0 4 7] 01 3(i^7My^ /ND*QjgcDffi 
tV^fe^o ^7^71 3 0 1ICT, ^.-f 1 l^PC^ 

a^iicj: y^BBife^tt^o ^7^713 
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0 2ld-£\ W^fMV^ h^/U7*n^7A2 2 1 

MTSo ^77^1 3 0 3tct\ ¥i^rA^y^ h 
A3 0 3&&#T6fctf><Dfft^Sr % /n— K'JxT^^ 

-A- 3 — i^frr^o 

[0 0 4 8] ^v-yf\ 3 0 4icT, F^xT^v 5 
=l-;1- 3 liSft Lfc^£3gfrT3iiuf^ BBE:/n^7 
A5£rPCtf)^y fci£mT£o BSffiyD^7A5li? 
^i/^A^v;* h-^D^7^2 2 lXlWHti' 
^fA77>f^2 2 20^y^fiS:IH[U 
irxV S/^/uIhS 2 2 3&^— K^T^ev^— /U3fc 

Xtf^-r ^*/u*B 2 2 3 i:2rBfl«3 0 2 Srfflvvr** 

3 0 3 Sr^PSr^^X A^ >^ h— /lO^n ^7^221^ 

srfc— S^S^MCS'*"? 1 A-Y h — ^^7^2 2 1 

[0 0 4 9] ^-r^^l 3 0 5lCT\ ¥^>XrA^y 
^ h-y^p^7^2 2 Uifl^fb^yA^rWyutB 

•^3 0 3^1/^ Bt^(t^fA77^2 2 2a) 
m^&'rtVo ^yrf\ 3 0 6iCT\ Tjt^fMV 
* h-/l/7 P D^A2 2 li3m-%&<DVgfflkisX J rJ*7 
T^A-2 2 2 ICfeSRS7 r ^/^#JB L W J v' 

Anr*5#. Bf^fc^f^7r^^2 2 l <rM%'& 
fi, ^ft^f^77-f^2 2 2cO^C7>^^7 1 A>r > 
1 — /UT/n^Aa^C/^ACD-f >^ 1 — yU^rffoT 

[0 0 5 0] W^TA^^ h^D^7A2 2 
HiOSlffl^ctTOS 2ffltc««Srfl«»i- 4*i*«c/n 

— Kx-r^^2 0 4^- -r-f v^3 v^MWS:fTV\ OS 
im\z.mi%£frtzm&2 0 4 a t»4*H*W^^ , r A 

mAm^ yu£*i/rv\fcO S 1 £r&«vN— Kf 

4x?±<otim&±x»^ os 2fflj^st»*nyt«* 

2 0 4 biajJrfci-OS 2^v^ h-^ff5o Sifc 

osfgij^^o^^A8iios i*5cfcwos 2<oe-hh<o 

«*fcPC<o»g«, y^a^SMSHfTfc, M* 
204a, 204b Sr^rtl^SU K^-f 9 N ^TT 

[00 5 1 ] jl— If 1 llc«tS«¥»f*5cfctl%^A/S:B5it 
t^/c^SScO S W/n ^7 A 8 , OS2CD£{£* 

ass* lv\ ^isicos i t>Bt#ibur^N— kt-v^^ 
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a/c^Cl^P^Cv'^-rA^^^ H^n^7^2 2 1(1 

a- K £ ^ T^e v^— 3 J&^gS&TS tzL^OOya^y 

[00 5 2] #SU£#J<£> ActM h — jv 

$ii:LT^<5#\ OS A-^tlTV^ 

10 So ifE^-rA^M^* h-v^&fi^JS 

^Icov^^A^pgibT. i^pc±(no^)os^ 
h-/uT3;*f?££: LTfc*iJJBWC<fc«o 
[00 5 3] ( is?* *T A COjJSllft) ^HJS^^T 1 AjdS 
feWfrttX<D^&&mZ\^t» ^7^2 3 1, 2 

t), P C©C PU^- K7 h 1/ 
^-Kic&3:/ci^A (SOffl^n^^A) SrPftffcH 

fiE^n^^AS^PCcD^^y ±{du- KTS 0 f&SE:/ 

ASliA^. K!>x7^^;u3/i^7- h:/a^A 
4&PC<a;*^y±KK*i&3K ^-^7*0^7^4$: 
HfTTSo 

[0 0 5 4] ^i5^n2ir^^s»ftbTV^l/>wi:S:Bt 

Btartw^ ^fje^-^\ 

30 L, fi^iS* (^ft^7A77^/^) 

tfwir&KihTSo ^7^2 3 3, 2 3 4CT, 7~ 
h A 4 P C(J0^n— Kt^V * * A* kBfiHHb 

7A77^^PC(7)^ ; ey±ICa- Kb. 

Si3 0 3S:^9aL:, B^^bv'^ , 7 1 Ay r -r/K7)^$: 

[0 0 5 5] ^^ix^ P 2 3 5^T, 4T. ffiKOSfBtlff 

H<O^B*StCOS l^t>'OS 2COv-^x A^r-f^i-^Sa@ 
40 TSo 1fi^COSflJ^iyn>/^A8{iOS(D5]t9#x^*J 

ts p cii^-— if n^osi ±-c*fre# 

irftSo 

[0 0 5 6] (MfflV7 h^^rco-r h — yi-Sfjco 

7 1011 ^^^CO— ftft5ffl8ffly7h|>x7 
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{cfrrt Q w&myy hv^ri onos im^o-x h— 
73ii, os2ffl-r^ i 2. ^ityy h 

^73 1 3. fV^/^1 6££fO Q OSlffl-f 
h— 7 3 1 UIOS 2HBBffly7 h!>x7 1 0<D 
h-/uK*Srai-«MgS:»*>, OSl±t«fH" 
S/o^7Atfe5c OS2ffl^^ H7 3 12HO 
S 2±TWM-<5:/n^ATfc9, /n— K*:tT<=e$? 

0 0 m^ityy v^^r 3 1 3iios2±^My7 

[00 5 7] #*5 N OSlffl^f^ Y—v 311. OS 

2/u-r H73 i 2, m^ityy h^^rz i 3H 

3 1 3^T^0ff^t$tiT^^^{i/j:< > AWfSfi 

<, 8Bffly7h!>xri0S:«^77^fcL 20 

1 6 tt, ffiBffl y7F^x7lO ^5fe^«l*p(c?iiffli™ 
3 G aJ6ffly7h">x7l Oco^^A/CD^SrfF^ 
*V^^5»frK:tt. ^CW77 h!>x71 OSrBf 

yA-/^/MfV7ia6E**i:\ ¥<D£?fmffi 30 
tV>77 Fl)x7Tfcott^\ 

[0059] {yy v^^rmowm vyht^rm 
i8<D%mj3m&m7\z7Mr 0 yy ht^rmi 8<d& 

[«ffly7h^x71 0(DBff^{b^tlT^^^^« 

^rs^^Wftr^i^fcii^^fTpo ^^32i 

td*5V>T. ^ffly^ 7 h'?x71 0l4lf— '<2 0 

— K^^T^^rL— /U3StC@*^BH«3 0 2 (KP 40 

[0 0 6 0] ?sry-?Z 2 2M43l>T\ If— '<2 0HM 
»4-H*»ft-fc5^>9>|iK8 1 (*i§SI) «:£/SU g 
lfL/cMS3 0 2 (KP) £fl!V^TWF^fcLfc*&* 

a.— tfi 1 copctci^frr^o ^"fi^pcr + 

(4, «BKJH y7h^x710 rtsgftx— ? Srgrltft 9 , 50 
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[0061] ^"ryf?> 2 3fc*3uvc\ a- k^x.t^ 

v?rL— ju 3 ftcog^g^n ^7^19 t4S$S3i 3 0 1 Sr 

fc x -W44tyv'3yiKs2 (*il$t) Sr^KU 
tryay«Ks 1 SrfllV^lfr^ftLT-^— ><2 Oil: 
i^f-r^o ^f^3 2 4m>t N -9— ^2 0 1f4, 
§<fr^S:Ks l£fflwr«-$§-LKs 2^irifc 
77h^x7tl8 (Ksof ttEf) i^fdl 

ffl^Tft^^LT, If 1 1 (OP CI 2{di£ff~r£ 0 
[0 0 6 2] y7 h£:x.Tg$l 8 (Ks o f t) <D^£- 

S^co-efe^f^ tefflmso 2 (kp) ^ffl^xy7h 

£*l7«1 8 (Ks o f t) £B£^ft;LT^-— If 1 1C7> 
PCiCi£ff LTfcSi/\ !f 1 lcOPCTi4, 
y7h!)x710ll gffLfc^— K|?x7^ 

/V3rt3:fci4PCtf>^— K^^^JifcWita 
fro K^T^es?*— yu3Ftyc#£iXtf®^l4, » 
Jd»gF^fti--5 j K*Ji*V^-e % K!)x7^^a-yu 
3 rt-Ciz > v- a s2» ^Xm^ LTf# 

fc<fcu\ — *\ PC*v>— K^*^±l^£iMf»£ 

yu3p*1{:^ir ^i/a V|iK s 2 ^:#^iAtf 0 rcoir^ — 

ir^v-a^gtKs 2S:fflv^«F^b*ttfcy7 
x7#18 (Ks o f t) , mD**te«#LSfffcfc« 
££££ LtWft L**5 Ltfefiv\ 
(«ISffl yy YVx-T<o-(i/* V—M fflfem y7hi) 
x7 1 Oco-i'yx N-;K7)M(OffiMli6, ms^m 

^xiB8i°tz> 0 xr^7'3 3iia, sri i^os 

lffl-fyx h-73 1lM« Q Xf77 c 3 3 2{C 
OSlffl-Y^ h-73 1 KiOS litt^OS 

2&mm%i9iz&jg&myy Ytt^T i oco^rvx yu 

WMyy h^x71 O^SB^fcttOS 2±W^ h 

—Mz&mte yr-< ^<o^mi^ tz. « t°— co^*5 «t 

OS 2ffl^>^ h— 5 3 1 2£gSbf £f*rtf*£-&ifo ^ 
3 ii«ft!l»^o^5A5 0 IMS 2 

-So 

[00 6 3] £JLT^3Rl±0 S 2 ±t?fTfc*U WMM V 

7 h [)x7 i Olio s 2±(:^ h-y^Mo ^ 

yy>3 3 4ICT, OS 2ffl-f>^ 7 3 1 214, 

K')x7^v ? a- /U3(c>ctLT. -f>-^h— yuLct 

5 t-faWBiffly^ h>>x7i^i£Lfey7 k^t^ 

— K^^r^^^—yUSiilSfE^n^^AS^PC 1 2 

<oy^ey(c^u be/o^7A5^ |g«ffiyyh 

r7x7(D/N^^fi^!tlLtfV^^l* 1 6t* 

1 914. SbtLT*fc^^^«i:B©HIH(?>^M«3 
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1 Oirr^v^yug^l 6 SrfflvvCEJBifliy 7 h 

So IEb<^^^^ii^^— t< ;yir— v^OS 2ffl-f 

[00 6 4] ^-K!)xr^^-yU3^y7h[)xr 
All 8 Sr^oTl^&Vv^lCte, OS2ffl^y^ h~7 
3 1 2^f-^20 Ifrhy? h*?x.Tmi 8^#L 10 
T\ /n— K^aT^S?*— yU3{carf- 0 ^co^(^ x OS 
2ffl^^h-7312ll /n— K^iT*^- A- 3 

-yU3^y^ K^r^l 8 ^otl^f^CW- 

[0 0 6 5] ^yfZ 3 5tdT. ^" K^T^^n. 

h — 9 3 1 2fcj£«U O S 2^1-Y >"-X J — 73 1 2 fi 
«#S:ff5o WSfiMW^'lti^L, -TV* h 20 

a-Wa^TO^V^i^fctt, r-V 1 6 

0 &m&ttHzb # le N K£ xT^e^^^ 3 L 
T\ V7 h£^7#il 8£#oT^6a*£*?3^£F« I !v v & 
«Forv^^>d&^(c|iif— y<2 0 iC^iv^fcHt 
^:iiaot, *f^-r-5«Sr®#i-s 0 30 
[0 0 6 6] -f 7(2. 0 9{c^-rj: 5tOS 1 

MCO^— V*"?**? 2 0 4 ateU I gC^a^^AS 0 4 
OS 2{ffl(7VN— KfV^^ 2 04 bi:*Ml^D 
^7^34 2, ^itVy Vtt^T 3 4 3. t^v^A- 
1^344 £{£#~T3o ^jESft^n ^7^34 2 tel* 
ffty7N^x734 3^U Hfrr«*<iBS:t> 

S^A-g£ 3 4 4HOS lMeS£&/^*5l/>Tfc 40 

[0 0 6 7] ffiJBffly^ h^T 1 03W«Wb**VClO 
05 1*^1^0^7^5 0 4, OS 
2#IWXy7 h«?x7*l*t^>f^;i*B3 4 4£ 

CtfW ^ h — yuy 7 V ^^TcO^^ffi^iAAyr^V^ 
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K^x7€^-;u3^W®30 KdioTBfr^ft 
U v^/u^fe 3 4 4 SrftEfc-TSo 
[0 0 6 8] os iffli|i-S#iA^n^7r^/^t 
OS2««c»*a*ttS7r-^yK tftbWiWT'n 

^7A50 4WMIi7 P n^7A34 2, V&Hty? 
hr>^T3 4 3li > Ltl»l^/SLTV>M^ 
l±ftV\> Ul9S^^7A5 0 4ft a— if 11 ^tfM 

t^rayf^mfsi^\ os2i±tfj(my 

1 lttUI»^n^5A504«rSftfcfWtSr 

[0 0 6 9] m^,my7 b^^Tco^^^^^mm) 
fixsmyy ^x7i o^5>f-fe^S8#5iw*»tt, W 

h^x71 0^t^T^^^T7^t^ 
tt*£*ft»*Ktt, g«ffly7 h^^Tl 0£O7>fir 

v>*A*6 £ott3 0 

[0 0 7 0] §11/0^7^1911 Z(D7-*J *s*jV 
^BSr8HE«3 0 1 Srffli^T^— K»?x7^^-;u3 

A^rtJefi^iifro ?^±>-*mm>&&titzWr€r 

SSf^SrflRfeJtS title, ^^^yi-^Bfcf+Jt**5 
-To fV^L*6S:fflv^r l lie 

<ta3k^A/a:KJt-e#, a— if i l^jE^msSffly^ 

h^x71 OSrfiJffli-SeirSrKlhT^f 5 0 

[0 0 7 1] (8«Wy7 h»^T(7>3B») 8«ffly7 

h ^x7 1 0 coSat!j(D^§r0 l 0{e^i- Q **r y~?4 

0 lfeT, a-— ifl l^UI^o^7A5 0 4^ 

t^:tl^<t 9, UI^7 P n^7A5 0 4fiOS2#i 

««9le*»e»^n^A3 4 2 

#^tPo U I SH/d^AS 0 4C042SIJH 77^/^t 

iy7H?x7S:fflv^5, Hffi±C0T>r a^Srtftf^t- 

7°d^7A501^OS2 9 £r#«l 

1/0^7^3 4 2^1^^ ^Xiy/4 0 3{CT, 
*#fi»/D^7A3 4 2Xm s %\ty7 h^x734 3 

h^^T^ll 8^^«9tt}L, m^tyy YVx-T 34 3 
[0 0 7 2] e(Dt^ N K^*T*^3.— yU3tt^ 
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S*3 4 4S:fflV^T. ±^*y^:/l 3 0 4tl?!«lC 

-fty^ m>x7 34 3^N2/^MttSrW-®b, n-gysm 
^frr^o iti^p^^i 9ii^m^^/cf+^* 10 

$LXf?*4 VZfrWZx 3 4 4 t^BH»3 0 2 & vCS£ 
7 p d^A3 4 2Jc«U JJctO^-rs/^iitPo IE IX 

[0 0 7 31 *j*e»F7 p n* r 7A3 4 2(OBBEtt. OS 
2<Mt;ifc<5^— K')x7^v J a- yU3c0x^^^ K9*f 

fc, m^rityy b $*.T 3 4 3 CO— fflaW^t^tur^ 

[0074] ^^^4 04 MX. WSSSm^ A 
5 0 3«7 7^^KW, «BfflV7hj'x7 
1 0 coeitoM&T yt-?*:UI»^D^7A5 
0 4\C&m-tZ o U I^n^AS 0 4 AM ^ 

«s*tf^4WBi**« 30 

[0075] (S«ffly7 h£^rco$!H9) fi)gffiy7 

F!)x7 1 0<7>jgSM&te. Wffli7 P n^7A5 0 3 
ri\ O S 1 flW*&«JttHW:/n ^7^50 3 &$m-t Z> 
1t$><D^-?^ K£r, h50 2^ii*irrSo 

rrT?ii*Pi-5=^^KI±«l^^t3^9A5 0 3 3* 

a»6»]Wrt-a. ui»7 f d^5A504b, if 1 1 

h/MD»»?*if) SrSttlR'K OS2#iItt9i:«« 
*JW>^o^7^ 5 0 a^SHSJsvy KSrS^iitfo 40 
ii**xfc=i'W KSrii^s*J^n^A5 0 1 

tf, WWo^AS 0 3{c^^v KSrgrttatfo 
Ky * h 5 0 2lcttoTl^ft^ = ^>- Kffcn 
tf. iilf*J»^n^5A5 0 lf±^7— v^SrO 
S 2#flg^9(C##iX^ UIS7 , d^7A5 0 4(C 

SritSTTo u I gp:/n ^5 a 5 0 4 II, o s 1 

[0 0 7 6] ^SSftfHW^n^^A 5 0 3 iigttBlofc 3 50 
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[0077] mrnm^Rrj^ititf^mm-r^^ * 

s 2wpn*^e>r^-fe^S:fi 1 5fe«>i^ ^ifcosfflW^ 
ma^ iSto s »7 p o ^7 a 8 

[0 0 7 8] (=3V-r^coffiffi) a^^yt&BHfrfc 
(j:yA-/<7VMrV7(a^gai N iif§7<T-Vr*fc 

a >^ £0f^t; LTg2*frf Si&^MMia yf vy @ 
Wcoil (nyfyyin) tCcfc 9RSH§-<ftrf 6 6 pci 
2 trav-r^SriS^-fi^&tt, OSK OS 2 coif 
^ ?>^f It Lt t So n L, a^-K!>x7 

[0079] aft^T-vr^fciiSfc^r-v rtcct^ga 

* $ ttfc =x ^ >^ £ O S 2 fii]* fctt:^— K £ a. T^e 
^!>vn— Kfc BUNCOS 2±*fcldyN—Ki> * 

r^-^— /u3rtjd»irrar ticj:9"5riBi:*a 0 ^ 
os i±i:ft#jnrv^^yfy^^os 2± 
h^xT^^- yu3±ici*#-rst-(i, ± 
5*0>«jeffl V 7 h * 31 T t ^ r-Y 

fsy7 bt^T&nrt. osiionyryy^os 

[0 0 8 0] iig^^r^^Mfay^ h^^T 

Srffll/^riluJ;!), OS2l^f:lj:A-K^7^ 
a -;u3±[uS)577^^S:OS lftiJ^^a-^ar t 

SISffly^h(>^Tl 0tcJ:-5?¥*S:fT4>fr7t 

[0 0 8 1] (^i^rv^fi^SiW =»^7^«17 

Kf^k3yfy^4:S4t5ailffly7 h^3,r l Oil 

y<2 0 1 fd^N— K £ 3i7*^ 1/^.— 3 
BPHJI3 0 2 (KP) Xt«^ia«8jEP^S (<2>g3li3 0 2 t 
SN:-C«#$*LTV^tS^) =1 ^"risy CD lDffi 

I(7)a- K!>3i r v*3. — y u 3 X&> Z> ti* if 5 a*<o88BES: 
f?5o 



(1 1) 
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[0 0 8 2] Tsfy-fA 1 2fc*5Vvt\ if— »<2 0 1 W 

«Lfc4MHB3 0 2 (KP) SrfflV^TBMflS Lfc«* 
^--fl 1 0OPC{-^fti-^>o ifl iffi'JeoPC 

£ 0 ^^^4 1 3fc*5l/VT\ K^iT^^a— A- 
3rtW«fi^p^5Al 9fi«Me«3 0 1 Srfflvvr. 
*<D^— *<D«#«:fTi^Ks l£#3i<bkl-> — ^FW 

glK s 1 ^TBfir^fk LTif— 2 0 1 (-i^s^o 
Xt>>7 # 4 1 4IC*31^-C\ if— '<2 0 lil, Sftx— * 
S:K s 1 Srffl V LK s 2 1 1 1 (c, 

>ymi7 (KcfcBt) tt^i^fWDii)* 
if i i wpc i 2ici^frr^ 0 

[0 0 8 3] «ffl^^^^^K*^tO««WS* 
*ix4o Sfc* ^^^^gil 7 (Kc) 
Tfctbtf. ^§3«i3 0 2 (KP) Srffl^T^T^y® 

17 (Kc) Srrtr^tLT^-— if 1 1 <£>PCtCi£ft LT 20 
a-— if 1 l^PCTIt «Sffly7h^x71 

Oil. SftLTtT-*— K^aiT^^a— A-3rt* 

«Ks 2SrfflV>tat Ltt#5i^t<tV\ — P 
f^-CS£iA^ ^n— K£»7*S?»— yU3rtlctti:y>' 
Ks 2SrfflV^TB&^"ft;^ttfc=i^V^«il 7 (K 30 

C ) . mm*t&*\*ifatm*&&\~x*fflk\*it 

[0 0 8 4] (^v-r^^ffiSSS) n>-rvymiB*T? 
coaEttS:01 2*C7Kf 0 *^:/4 2 1 fcfcv ^T, 
if 1 1 (O&fflzHQV I SFB^n^^AS 0 4fi*#:e«i 
^^7^3 4 2 WgSl^jO S 2 9 lef # 

iitPo ^fy^4 2 2fc*5VvC\ 
0 l*srtOjB»A^S:OS2#Ha«*9A»e>tt^ii^, 
*««»7 p d^7A34 2SriE»i-ao **fi»^D^ 
5^3 4 2l4W^by7 h^aiT 3 4 3S«#LTs ft 40 
«M»^D^7A5 0 3S:filSt5. ^7^4 2 3 
C*5V>T, a»f 1 l^Ul8ya^7A5 04^Jffl 

9, U I JfSya^^OS 2#I®«9l:^IS«S: 

[0 0 8 5] *v-y~?4 2A\Z.X. iifSffil^n^A 
5 0 1 (OtittRSrStt* 9 , «WW» y'n ^7^50 
3|£*0>««4:«U »»7 > d^7A5 0 3^^>' 

So ^TyfA 2 5*c*ouvc\ =i vr^^Hf^-fb^n 50 
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T^3#3\ »W7 P D^7A5 0 3fi, *ttSUfc=i 

[0 0 8 6] =>-r>y«l 7 Sr*#-TS»&fctt % if 

—^2 o uzm^kty^^^^ymi 7S:®#-rs 0 

®4#»JC«KWJ«l>^n 2 /9A5 0 Ste^-T^yatl 7 
£ & 9 Wrtz-^XDm^ SyN— K 9 * 3 

3y7^«l 7^BW»^o^9A5 0 3lcjrr o 
WWd^7A5 0 3 llSttKofc =* ^v 1 l 

^Hff^ffc*nTV^ftV>»&{Ctt N *T" ^4 2 7— it 
tfo Xsrv-?A 2 7fdT. W»fSBS:/n^7A5 0 3 

# 5> **itf * tr— * id t> tttw s o 
[0 08 7] ±SEto^jS60!I^J:fbfJ. ft^^RSStfr 

[008 8] *se»«tcj:tirJ, r^y -jr— yy7 
7 p y^> 3 yy7h!)x7^ skar^fTA^* 

tSli^ftliiWo ^--iftcfcoTJiPCiT'ft© 
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[0 0 8 9] 
[0 0 9 0] 

3 . . . K ^> xT^v^a- /K 4 • - • y — h:/n 

5- • •BE^n^A* 8- - -MROSffi 
flC/n^A* 9 • • • OS 2#Rg««. 10 - • - 8 

Bffiy7 h**7\ 11 • • • If, 13- • • 7*4 

1 4 • • • V* I — ;uV7 h 

r s 16- - • Mffl y 7 h !>x7 w h-^iw 
T'-f v^^/i^B. 17 - • ■ ^yfvm 18 • • • 

1 9 • - .ttl7°a^7^ 2 0 1 
. . . ^ 2 2 3 • • • v/^TMyx h— /U7 7 
Ytt^rroyf* 301 • • 3 0 

2 - - -<&m$&s 3 0 3 • • •li^b^7A7 7-f/l' 
BWIfc 3 11 - • - OSlffl^^ h— 7, 3 12* 

• • os2f>f^ 9. 3 i 3 - • -m^ityy h 

^x7, 3 4 2- • ■ &#1&B}-7n?7J*. 344 • • 
501 • • • HIWWa^7^ 5 0 2- • • =3 
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t^FDX K 50 3- • -filSifll^D^A, 5 0 
4 - - • U Iffl5:/n^9J\> 

[01] B^^y? hr)x7^rA^M 
[02] v/^-r-W h— /u-y^ h^^TcofllitSr^ 



[0 3] i/^yAjBftswtoasrs^iao 

[04] ositos2 pfl^iifs^jsfe&^-ria-e&So 

[05] ^— KJxTti^a- /KO*»itSr*i-0T*fe 

10 3 0 

[06] sa^y^ h^ir^ffiigs:^rig-cfe5 0 

[07] y 7 h ^x7iK#*WMSr*tiaT*fe 

[0 8] y7 h^xT^^ h^K7>«tas:^tig-e 

. [09] A-Kr^^Toy7 h^*T(Ott(BSr* 

[0io] h^airfiftwftasr^'fHTa^So 
[0ii] ^^^^^^co^a^^-HTfeSo 

20 [012] ^^T^^cOfttaSr^i-H-CfcSo 

[013] i/xfA^y^ h— /K^toSSr^rS-efo 
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